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(54) PERPENDICULAR MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PURPOSE: To obtain a good modulation characteristic 
over the entire surface of a perpendicular magnetic 
recording medium by alternately laminating >2 layers of 
the soft magnetic film and hard magnetic film uniaxially 
imparted residual magnetization or semi-hard film to 
constitute a soft magnetic backing layer. 
CONSTITUTION: Two or more layers of the soft 
magnetic film 23 and the hard magnetic film 24 imparted 
with residual magnetization in the radial or 
circumferential direction of a nonmagnetic substrate 21 
are alternately laminated on the substrate 21 as a soft 
magnetic backing layer, and a perpendicular recording 
layer 25 is formed on the backing layer. Consequently, 
the magnetic anisotropy of the soft magnetic film 23 is 
made uniform in the residual magnetization imparting 
direction of the hard magnetic film 24 by the magnetic 
interaction between the hard magnetic films 24 provided 
on and under the soft magnetic film 23, and the 
waveform of the reproduced signal is made uniform for 

each revolution of the recording medium in reproduction, namely, a good modulation 
characteristic is obtained. Besides, a semi-hard film or antiferromagnetic film is used in place of 
the hard magnetic film 24. 
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(54) [aw©**] £Si&*ja&tt# 



(57) [lift) 

law] *&mt*mxm{ktemj&w>mfs.f ! 4X9& 

[«)£] #mtt*fi21±fc*aHS:*lT , &Ji22i:LT, 
fcBH4R23tK#B*ttSK21 SfcliRjl* 
Wfc»«*fc*f't*Lfc8HKttll24 (£fctt-tr K 

U *»ft«tt»ff%«22±KSjttKfiUi25*Krtfc*l 




(2) 



1 8 0 8 3 4 



[fcBT$*#Og5ffl] 

[ft#>Sl] #«tt«R(21)±C, ttBHt»lT*,Ji(2 
2) ifiiEE&Jf (25) t &RB L-C4S«jHBft«E*t* 

«IE«:«tt«lT*>Ji(22)Sr. <KBS:ttR(23) t -B^fiK: 
BBBffctff+5- $ ftfcRBttR (24) , * L < ttir 5 
KR(42) fc fc£Zlw'J>*< 1 1 2 1R£*±RJB LTfca 

i) ^brebbcs) t zmm Lx^im^fs.»mma= 10 

ffi!E«B*tt»ff*>!(51)£, B«ttR(23) v 
©#rt*-**AfcB*fcRB«tt*R(52) t &£SK 
'>fc< 1 1> 2ftRSl±SMI ^ i Zftmt-t 

i£KaE»8t». 

[H#«3] BERttttR(24), SL<ltt?/>-K 
R(42)©agB*{kOtt-£#|6]i, BiJE£3!&«tti*R(52) 
©«ftxtr^ro*i*j«s#«tt»R(2i)oi|ia*fii, *l 

»#«20gK«ftE»B»:. 20 
[§S*JI4] #Bttfflg(2l)±fc. »BttRJT*>l(7 
l) ifiBE&Jf (25) i £«JI LT46««E»K«E|CJ3 

*JE«C«itt*fl*»Jl(71)S:. r-^ff&^WMtlCWl&r' 
&B£tr00B£Kl3Mt tfcW l »;BittR(72) t , to 

»tt»«lt(73)«r*LriWE*«tt«fi(21)©i|iS* 
A. BL<WfflR#folcRB»fl:frtt4LfcR«:ttB(7 
4), SfcHL-fe^^-KB, «U< (4K^KttStg(21)0 

B^ttRBJfrrtfcBB^tfvfcBfcfcRB 30 
Bttfl«iS&2«BttR(75)i£fflRLTftSri£1$ 
Bi-fSSilB&EBB-fc. 

[il*JS5] mEftlft8ttn(72)lcKlt£Q0»1H* 
l*Jl::«R-r«lWEB«ttR(74), tfcWt-fc S/n- KB, 

k< 1 1 2BR«±rj§ l-c&s r. i zftmk-tzm* 
«4o»£BmE»B*. 

rtl-RRSftfcRBttR^). *fctt-fe$/>- KK, £ 
L < (iR&BSttftR t SB 2 fcBttR(93) , * L < li'>4 40 

BttR*fctt-fc5~-KR. «L<liR$iBM4ftRi» 
2&B*t£R«!:£ > *fctt 
#r-* h7y^S, S&Oy'-* «L< 

L < liifflESB 2 &BittR(93) i <0 fc l/lOWTO@«*Sr 
Wi" 5 RttR A> & * 5 #fif R (94) IC J: 0 L X tt 5 r 
ifrfcBi-fSRJlWU, £fcttm*B5ro£RBftE 

[SSWO^JifctftW] so 



[00 0 1 ] 

imm±.amm»m *£9itt£BBftEft#£;oBB 

WfcE»S£8MW*<. «JxfcE»fS£#tt«r*-f 5 
BBBBEBRttl^fl-*- 5 1 o-Cfe5. 
[0 0 0 2] Bft^-f^BfitosttSBBEBi LX 
li, -BlwEBB*l:*¥*|6llw«^i- 5*^««E» 
j£ < ffl v > b tvo > 5 # < c ro *itt? liESB (c *f 

SiUoT, SVlcB{k£i5*£oT Li oWkfrii 

[0 0 0 3] t-T-tO£9&IEff£j&9|gx.5'bOt 
LTB««aEB#SW««BSiV wii*3tBi-5E» 

m#<D-ot lx, mz.timi&mi$t£&m&.&rihm±. 

icRBI-** t TSa*[fi]lcK^ t rm«E^5rtf 5 SB 
EB««rBB Lfc-BR«igoSBBmE»g£i*asffiSii 

[0 0 0 4] roJ:5£Stt«SE&Bf*:-COi!SiSBSsf5 
ft«CflH4R*T*>BW:> SiIE®B£Sfi:(cB*{kLfcgiI 
KSt^y K^fcOEttBfl&zk^AKiiLTBfiilB 
B^y K«~a»$«6lMEfittBft^:y K«>«B»- 
gBSrfeoTfct), EBBffro&B&ffiftTEB • S£» 

[0 0 0 5] 

[&*<D8ffi] e6*0-BB«i^0SiSiK^E^<*:. 

M*.\$mmMn. ; r 4 *t 1 iaiooBw»rE[atcjj*-f 

tfi /im«)BB«>NiFe«>&««KSB«4:BBtt||4T^ 
13 t. -tO*ffi{i0.15/imOBffOCoCr^lbifc5fi 
BE®:® 4^/<5»^Sl:i!)iIML, &g tct£: C 
Tt©BBE«B4±lcBB«BBS:Ritt«**»e)<c 

[0 0 0 6] 

[38W*s«?ftt«t5i1--5HB] irr^f, iroi^i 

iSBotLa/j:y^ v-^-y i/i/yommm^xzn? v 

^7l>-'1'Xt5.25-1'V^7l»ib S.S-Y yf", 2.5-T>^~ 

lB-C©B«itBiT*>B 3^»SBE»B4 tiSR-fi* 
2 coricRiSB^O-fe y r -< y f-lM&vmt 5 

R-t-SwitfgsUN. 
[0 0 0 7] LXi>L, ^^y^felCfP^R-rSNiFe^ 
"b/i5»JKttSft*>Bl±> tORiC7)5 0.3yniW±l-W 

iflt>ii LTCWtmt5:i«»6, #BB¥l-4 
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(3) 
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4 



28226 *fc«fc*9«LTV*5J:5lctt»tt»ff , feJi 
Sr */< y * Bid J: 9 «CSIttJI t #BttJI t £ 2 JfB?U*± 
lcS5£lc«JiUfc«lrtfci-srt(cJ:9» ^ftbfcltt 

[0 0 0 8] *ro«fc?/.tfiiE«a7 f 
aSMMttfftfefiStf, £JII3MLfc#Ji«>BftJI;* 10 
-^Ert<0!|#ttw>F*&-lc: i 9 UllK^-f J: 5 ic&fijt 

[0 0 0 9] ±E«>*j|Kfl|j|Lfcttm£Kfrfc 

Hii43it5#a<oa«R^o[6i#w^«a<jicj:9Ke 
aHKiuct Q > meikm£Rn't>ji0>#jioatt^nt 

[0 0 10] 5Eld, ±ELfcHlO-C-^-rzl^« 

arosMMiT^ 1 -m, »Bitt;KiT*>jf 3cd#£ 

J: 9 ttSBflBJf* -r x * i |c*t[fi)ER LfefifflR*^ 
y K5£>£flMi6lcEfli • »4«*tttH«©Jl:v^«B5 

2>o 30 

[ooi i] cronSBA^rojfiSJKIfro^^jSii, ±ic 

Kftftffll;:*^ * = ^/Mr-;? (VCM) /fifffe9. 

ft»iSfc$i8BmfciiilE&&ttSff^» 3 <D!t^mm\c 

•ft6:tXf, SiEEfiUi4roE»B*[l;£«B&. 

[00 12] w<&±5fca#U±E*S£aMWilS<45 
I5fc3*l<ft9, tt«attSlT*>Ji3<75ff&i3Sifi!HKI!i|c«k 
SE»»fcfcffl**tf5ftlfcttfcilS«>-0»a. let, 

«fia±Btffi 6 ftag-cog* k i 9 %L&fcm*> btitcnm 

KiKcJ:oTfHESBE»® 4 cDE&«<fc£J£8*£-ti:fc 
9« L<*<<CSt^lCj««**T 
L £ 5 t V »5 ttX&tfh o fc„ 
[0 0 13] ^r-C±EUfc^Sr»pJNi-5fc»lc, H 



Kl2£«aWl::#lfrf *#B*tt#«&13«rtf LTS 2 ft 
«ttflU4*«RLfcllliii U ^tibaftSlcSifEft 
1 2 £«|JI L fcftfft ©illSf -f * * 1 1 K J: 9 tt*0> 
<fc 5 <C)fffi8t#{cJ:5iE®fiS{kro«ja, &iM2ffiB&BS 
itLT^S. 

[0014] Lri>u rroi^'iSiafiSar^^^iUw 

&8&[4IKl4<DBH5lJI#ttcD[6it iJS^aiiJT, *<E>El*K 

-•>3>^tt) #jfv^iv>5iaja;4s*i>ofc„ 
[0 0 15] *36WH±IEtfctie*©Bgi@^lcS^ % # 

i sbeuji t e>m t k it a ftsmmh® <d 
^x-(Dm^\t(D^-^mm i-xtzm!&ft<o-mft 

SiI8t«EftttC*Srli«i-*riS:attt-r5tro-c*> 
[0 0 16] 

ESUBi***LTfc5tt«Eft«f*l03^T. MEIk 

< 1 1 2 Sm^±ai LfctSfifc i -rs. 
[0 0 17] ^ttS«±lC, &^ttgfT^^t 

SBE»it«r«JlU-r<c5«l«E»lt*C*5^T, fi 

**lfilK»jtfcK»»tt*Bli *3SEK'>4 < t 2 € 

[0 0 18] fiSESimtt^, «t< 14*5^- K 

[0 0 19] HIC, #B«4«R±I^ «8*tt»fT*>JIi: 
fiaE»®tSr«®LT^5K»E»Ji«s:|it5^T < fl 
EftKttKfT^lSr^ f f -^»ii***ic#(£:i- SfH* 
SriagB^I-mLfc^lftKttai, ^roDflSB^lgcrt 

LTffiE#iKtt£ffiro¥&;*|6K «L< I4RJ1*(6]ICS 

[0 0 2 0] JKc, MEirfiDcttttKlcttrt&IMlttllItt 
rtlca^i-?>HflEe!Ktt^< *fcl±-feS/x-K«, St 
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[00 2 1 ] Xfc, ffiefR 1 *ttttR£RltfcDDtttt* 

L < liKmtttflcR& US 2 ©iBiEteR, SL< 14*4 < t 

m&m. % fctt-tr 5 ~- KB, « L < ttK&HH4fcRi 
$g2«BSttl8li*r> «fc©-fc^*». £fc 

<l4&-fe?*£i«&©7*-:? h?y*fcfc#«ttK» 

* L < ttffiE* 2 #B*ttR <fc 9 t l/10ElT«>»**fc* 10 

[0 0 2 2l 

[ftffi] *36WC»4#«ltt««±lc«cB«4«lT*,®t L 
T, »8tttKtK#attS«ro*S*|6l, £L<I4RJ1 

icK^ fc?><0#fc*:BjlfcR»«tt*Bi: «r£Zfc'> 
&< &t>2BB£Lk£BU *©B«tt«lT%B±fca 
BBBBfcKttfcBJfci-t-SrifcJ:!). #&J8ttRtf> 
±TfcBR3ftfc#B«ttB, *fctt-fe5^-KB. * 20 
L<H«aBtt*B&<B«*ttfcSEfWm£J:oT» tt 
BBttB. KBoBBBflSOft-HMl. 
«L< l4E3S«tt#Rro®!Slt;* f ><DU&t W^folc* 
BB1UteBftA3re*ft*.&ri:*sTOfctt9. IS£ 

[0 0 2 3] Sfc, BEttB^fffeB££i**fttttt 
■ J:£E£BBLfcBBttB. *fctt*S^-K«, B 
L < J4S34Ktt<*Kl4iK©:KttS J: D 1 10~ 1000«cd# 
B*«r*U L*»t*©*«**tt (BBBft) > 30 

±TfcERS*ifc»««;fj»#B«ttB» 4/cl4-fe$^ 
- KBoBftft*tt, *L < ttRBHBttttROBm* f 
VKJoTBifcSftSHfllirfcO. ^»A»fcO#iaWff 
KJ:&*BttB*aBBaBn;i'*|iM$JiS. 

*v»ttBBB»lroWB«{b0K«*ili|K*IBJh1-$ w 

[00 2 4] Mlc, BBttBCbKRBttSlTfcB fc L 40 

Lfzmi&i&&mt. z <Dwum®ft^®m 1 &&&& 
t m&mm&i- a #m&frmmzft l -cfiE^Bms 

«©¥«#IrK *L<ttn«*lfilli:»«aHk«r(+4Lfc 
BBttB, *fcli*S'N-KB, BL<tt«*** , i'* 
»*fcR»B^ftRiS&2»8mRifc«RU ^<o« 

fc»2»BttBlctti»E»j^jm»£»BSftfcv*© so 



[0 0 2 5] L*»t>, BeftBtt5MtBfc£2ttttttB 

* L < liKBBttfMOBBx y*#«tt»g©¥8 
BB1»oEBBflM*BAoB»l*&«>ft# «»-* 
5. 

[0 0 2 6] Xfc. iftfS&BittSJT*,!* LT, «S 1 ft 
SStt-RroQaSBBfcrtlc&SI 1 BBttB*B*ttlc»B+ 
S*HM&MIB**LT£Btt£«0¥S*A. gt< 
ttR«#rtfc«««fl;*tt-*LfcB«ttB. 4fcl4-l:S 
~-KB. BL<li«ft*tr;/«:B;tfcEa«ttfcBi: 

* 2 BBttBi 2:1>2BBEl±BBlfc: 
*t«glcai9:Lfc«fi)ci-t-5wilcj;0. #SS2#:B«t§l 

v * ftfci 0 VIA L-C t A#ftBB«fttt*sft fe 
BBB*-«Brt©B*a#tt©i*]*#- 
*fote»5fc«>, SBEBBfrroAffifcftfffc^aU 
— >a fBtt**B&il$. 

[0 0 2 7] MEftBttS*rfeBU:*sttS£i & 
BttBKRltfcDaBBBrtKBRSJifcMEBSttB, 

ttB, BL<tt'>flKifc2BB«U:fcXSl::BBLfc 
#ffilcffiR$ftfc8tjE®B*ttR, *fctt-fcS/N-KR, 
£L<»&£BttttB£:£2ftBttBJ:&. S-fc** 
ft, K?y?ft. 8& 

07-?h7-^6> «t<l4«-fe^^ftt«l8cror f - 

?i-7^ stc^Kttg;, « t < itmnejH 2 wiro 

l/10fiilT«)a»*«r*i-5«lttII*»e>*4»llBHcJ: 0 
»aH»ff*»«*.* 2 LTt, #^2©:K 

IBM <ose®i8{t;i;:&g£&(r $ 4 1 ^sa ic^i jns 

t*K, €-m2»«ttl«£Ofe&!«ft:-Jl®rt(OiS»S^ 
[0 0 2 8] 

HUM) BTHB*rfflv»T*«Wfl5j«fc«llcov»T# 

* 1 Hffl^JSr*-fSSlJ»TSIllT-fcS. 

[0 0 2 9] HIC*5V^T, IWim^i^'lA^mitm 

iSfelCi 90.15*1 mOKJf <ONiFe*»e>4<5«k{Ktt«23i . 
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m<t ZttS- L fcO . 02 n m (OWiWOZoZrfr bte* iSBSttSI 
24i^ ^xli^<0cKttl^23W6lt^iliKttK24(D5 

22^aftfcS. ^<0^ttRiTt>l22roa±llcfc5»: 
i8ffig23±lc, 0.1 ^m»KJ?roCoCrTa^f)^5SilE 
^!25?rSi:itfc^fl!ti:1-5 0 

[0 0 3 0] HfiE©CKtt^23li«^m^^!7-5e 
®£ 5.5W/cra ! . 5 mTorr . StS 

I80t:i: Lfc*^y*&<<K SU8tt§l24li<**tg; 
2>^t7-8;S£ l.OW/cm 2 . 5 mT 

orr , g£iB8£ I80ti Lfc SiEfa» 
l25l4^®^^!7-S-a^ 5.5W/cm 2 . 7.A V $ 
#*Eli5mTon- , W®M&.*: 250"Ci LtzX'<y*& 
ttlc H Z> *'< y 9 Sic J: <0 rit»t 6. 

[00 3 1 ] fiai5CoCrA»b45B!fflittM24ro«e 
K{bro*f6]^^ttS«2iro#S^i6)(cf^41-5*fei: 
#J;Llf[l3(a) (0^11^^-^9*3-^33 
iCto-C^mWl-^^ixfcRffl^-^^y 1-31 £^L> 

E5M«tt^24$rfi)clgLfc#^ttS«21?r^(6liagL. ^ 
*^ttSK21W^^[6]lC0iJx.« 300 GaussSSO^ti 

[0 0 3 2] CWi9*^l5ltegiJro^ft:«iii:r5r 
&KJ:9, »&tt*tt^Jf22£«l£1-3&$mttlg23ro 
Smi^tt^ ±T(^ES $ *ifc£&Birtfcl!l24 £ cDSmft 
^fflSf^ffllCt 19, ^SJKtt^24<DSe»{fc(75M^f6i 
i:IS]*l^ll^x.5Ci:^Bi^i/ <c t3, HI 2 Ic^-f J: 9 

[0033] sfc. %®m&m%&mm&kmm.&mv> 

[00 3 4] ft**, ±fELrc^^jT*liCoCrA>b*2.S 

S$H5t<OT'li/«C< . #J;i liH 3(b) co«^HT-^-r 
i^lcK^KttS^lW^Slclg^L^S^T-^ rt-oa 
- * 371c J; «9 BS&ttlc££ $ ftfc 2 o<DK#ftcD-7 
y h35. 36±(cB«IIESKttK24?rfi£B[Lrt^iKttStS21 

tic J: 5 K®KttJS24 IcftLT 8JllE^iKttSffi2 KORJ! 
£Alc8BBfcffc£tt4-f SI £#-?#. 



ttK24£&Bite®l23£ ££Z(c#llc«JI tfc«®Ett» 
*T*>l£fflv^r£lcJ;oTt>. ±IELfc3llifeflaj£|!iH£ 

[0035] m 4 te*&w\zghZ}mmm.$xtzm!&#<D%i 
TnmmkgKzMK. #m&mm2i_t\c®rttz&m& 

5SfT*>l41 £ LT\ x;<y?-mc£ <90. 15*i mCQBglfw 
NiFeA>6&3&B£fflgl23£ . r. Wi&BSffi!ll23±ICCoCr7!)> 
10 feftS®8K4&24roftfe9 KffiE#tttt£:K210>¥&# 

ffltff©FeCo*»fi5-fe 5^- KBt42££. fljxtfgMfcBi 
14Jg23(D 6 € £ Stir $ /n- KR420 5 1 £ fc^Zlcigl 

[0 0 3 6] iOj:$fc*2*ifcfl©«|j*lw.fco-Cfc, 
JR 1 *HS«tlB]*|c«-«c«ttil23roE»«t#-»Brt«> 

20 ttR23«ro«a»»lc:J:5S^ffl^f9#ro3E», sfci/Ml 
SBB«H250flMl«<l:«>*« J ?»iHK«rKihi-5 r t ^ 

[0 0 3 7]@5 tt*891£ffiS£iEBm£ftfttt<0£ 
3St«S:*t*»l(rffiH-C*»9, Hi irPJ^SB^lctt 

S}T*>)f 51 £ Lt, X^'s/^ftliJ; "90.15m mtf)|g|l?cD 
NiFeA> f> <t 5 &m&m23 1 . r <73«:Ktt^23± ICCoCr7>> 

30 16], ^L< HflJ^falcBm* fc">4-fi9x.fc0.02/i mO 

m23<D 6 m t ^S5*Ktt^m52cO 5 M t * Idgfl L 

x$mm & 1 m m(r>&m\±mfiibmz®vtzm!8.t Ltz 

1 ^te^Ji:I^^IC=§-©:^ttK23WfEgifg^-)iBrtro^ 

[00 3 8] m 6 li*«Wlc«5SiaiK«E»«C*rom 
4HJ60iJS:^-rsS|J»fffi|2T'fei9, 01 i li^gH^ldl 
ra-w#Sr«-L-rv^s. rwHT-^-flltefisJ^iai T-^ 
+JtJ6«t*<cSjfeli. ^Ki4a«2i±ic»:iKttKiT*> 
161 tLX, ^/<y^«6«cJ:9llfllE#«ttaS2iro^ff 
*|6)»C«B«{k; 4:^4 L/i0.02/j m 0)gJ?(75CoCrA» b 4 
5&«ttlg24<t« *OSKtt^24±lC0.15/imWBSlf(7) 
HiFe*»6<CS*»ttBl23i: «r»lt. *©«C«Ettil23±lc 

?s®KttK24<o 5 m t mmm&m23<D 5 1 tzzmzm 

50 1 LT1.02m m<nmm £0«cKtt»ft*>l61^SS:ttfcffiB)c 
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[0 0 3 9] r©J:5<tlB4jl!6««)«|*lcJ:oT"b. 

% i mew t mm\z*wmmn<r>mM!it*-nKtoto 

[oo4o] B7a*«wi^ffidSBtt«eftn(»<oii 
tt«*tf«p«frfc»«La*Rtte>ji, NiPJ6o#«ffi*aa 

0, -ero#8SttS«21±irtt8t148ft 
*»JB7ltLT. <v^Mcx/<y^KlcJ:92. 
32(i mORf OliFeA»5><C5* 1 IW8ttfll72SrlS:tt', * 

««Wfc»«i"S0.3 *imroilfl[OTi*»b<eS»«tt» 

fc0.02jx m<f>m& a>CoCr^fj=te5e!BSttK74t 1 .0 *x m 
*K»©MiFe*»64SJ(l2*aittBl75SrKltfc», 
tt«[tt8fr* 3 ®71(7)*±llC$,5lg2ftJKtt)ig75±lc; 
0.15<imO«»©CoCrTa*»e>*SSiIE»i25*r»ltfc 

[0 0 4 1 ] fc*5, *J1ECoCr*>6fta««ttBt74roft*3 

*L<l4«*WtWR21©JN5*lfil, *L<»4 30 

[0 0 4 2] rro4?ft^5*;6S0i](D&#«jii:-f5- 
tlCfcO, 3tt£Kttftl»K*0Mia£&ir*-&KJ|L 
lifB 1 MWtoKllJKStLSfls. ttll 1 »KI±K72i: 

«^ttic#8t 2 *»tt«75^«?«A^«itt $ n 

[0 0 4 3] ffitE^»tt»8t^73<tm2iC)Ktt® 40 

BSS<D«g)K<k, *L<»±R!Wttlttfc>«**e , i') £ 
^KttSSro^g^rS), *L<liR*#l6llC»*.-CV'3 
rtlciO, K*2iciatt«750l2»^<*:-JiffirtW« 
& ft 5 . 3ttfWtt»EMItfltt)£Blc 

[0 0 4 4] 08 14*16^1^ 8 SSiKmiE^ffWS 
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«81 i L T , 2.32 u m 0>&fl[ (DNiFeA^ ?> 5 SB 1 
m72rof f -^Sji^g|^lc*tfS:i-50«lci.32^ mroat 
SlcRltfcEHMWrtfc. ttftltt*ttK72J:8ftg|£ 
»«-*-*0.3 <im©gW(7)Ti*»f)*5*«tt»«li734' 
■ft LTBfJlELfcH 3 IC 4 4 "3 #B£ttg«E2l<£>¥ 

S*|S|. «L<«4n»*l6ilJUI««{k«r{«r4Ufc0.02<i 
m <D]gJ£<DCoCr^ £> # 5 SSB£t4lg74 1 0. 1 5 u m ©RWO 
MiFe*»fe46»2tt«ttH&5*Kl*, *OJB2*ttttll 
75±l::|»EBBH4Bl740> 5 S i: JB 2 &B£ttlg750 5 » £ 
«rSEEK«lLr±W|[*J2.32<iinOtt«tt*iT*)l8l 

[0 0 4 5] fcjS, rro3U6fiaUc*3^Tt>HaECoCrA»f> 

FeCo#*»&fc5-fc 5^- K», «L< l4tt#fllttS«2l 
O^&frA* «L<(4RS*r6jlc«[^f VSrm^-fcFe 

[0 0 4 6] ^/£^6HiS0i|<o«fi)cicj:ortj. 

fc<» aitiE«i25«>ia»«{i:©«a^»}H«!6JK±-c# 
8, 

[0 0 4 7] *fc. Mra2ftttttM75&£5:£$JI<C 

tt«s©*a*mi, «t<i4R^^i6]^«jx.r^5^t 

[0 0 4 8] ll9l4#%^(c«5git&^E®!£#<7>SB 
7**«**i-*»«B#iaB|-ca!>0, El 7 i W\%Uft 

■C*-*-WS«i:**5*tt» #W£S«21±&*W£X 
fJhmitLX, lWEMiFe*»6**JKl ©;ett^72cOf ? 
- * KRlt fcOfl»«*rt KTi 

*»6ft6*«tt»(t*73*r*LTaKLfc. 
21W¥S^(S), *L<l4RH*l>lKa«f»fb«r«#Lfc 
CoCr*^ P> 4 S S&6&ttBl92 1 HiFe*> 4 S » 2 »:KttBl93 
Hlc:#1ri'^Si:a»ro7 f -^ h7-y^Slc, Ti 
^ro^KttK, *fcl4flflE®2^)SttK4 0 tl/lO»T 
wa«*Sr#i-5HiFdBMif*»e>*5»«Bl94lc i 0 

[0049] znx5*n7*mmam&vtt> 
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- 1 8 0 8 3 4 

12 



[0050] &o-c. z<nnmmmm&i-t>mw.m%. 
&®ZR&2te^m.m^mmztiz> t#ic, &ss2&si 

[00 5 1 ] ftio, rwH^^JlCfc^TtmllECoCr^b 

[0 0 5 2] £fc. tfJESfl 1 ttKtt&720[ffl8MSijtl*jlc 
#«tt£lfR73*tfL-C«RLfc, #«ttg&2iro¥& 
**, *L<ttRII*|6|Cae«<l:«:W4Lfcai8litt« 
92iS&2igcBl;tt§?93i:£, #-fc**fc. S&ro-fe** 

$94 K. t 9 £S L fc«»S 1 1" 5 w t fc «t o T fc ±12 L fc 
[0 0 5 3] m6 3IJ£0') 1 !:^^lcmi®:^ttK72 

<nwumtiiftt#mmimm3iit L-c#«tts«2i<o 

£fcfc, ±Etfc*7 3llt«ltlSl«4a»ii«#e>li5. 
[0 0 5 4] Hfc, W±<OHJ6«tJtc*3^T, £BEftB 
25<DSEfcii : £:,gfc{£; tTftflM^SBteRita r t 

[0 0 5 5] 

fc&S8iSBmES§&ftfc±i%fi. #B*ttgfc±fc&8S! 
ttHt»*«tta«©^a*l6l. ^L<I4R^^(6IIC« 

< ii#Btt»RroJ|M5#i6i, £L<iiHJa#i6Hc:Kft* 

«H*ttSr#«tta«OiNI*l6l. STcliRJ^fafcftJ 
<t$ix. 3KSiI«aEjt!!I»»£Efcft#/j:* 
[0 0 5 6] #tt«ttB»«ia*s±TlcE»**i 



# fc J; 5 <»8tm<n&Mfc®% fc ffli at $ ft 5 « 

"C. S£ffl#Ogtt^jEE«lUB<DtimB{fc<o»m>ra 

[00 5 7] MIC, #«ttS*±fcRltfc» 1 RBttflt 

JKttKi LT/,c?>»:Kt4KfI* J l±lcSiEiE^S 
10 «:R»*fcflWtfc1-SiilcJ:9. £tt£i£flt«[E*ft# 

&fl!2©;Btt^rogAa^±£ft5roT\ *f|6]-f5fi 
Eia^? K<&±8m~ro#i8«Jt^£<t>fcfc< . SiE 
Efi»<0E»8Wfc»*BK»iHBtosBJi:-Ct S„ 

[0058] L*»fc. mm#m&ftmmk%2&m&m 

*l6l, «L<l4R«*l6llc«|*.T^SrtlcJ:0, B*2 

[00 5 9] JEfc, #BtttS«±fcRttfc!S 1 

KSr7>LrHaE*«ttS«ro^S*|6l» «L<I4RJ1^ 
fifcRBRflsSrft^LfcRRttR, *fctt*S^-K 

«tt«tSrSESt'>/i< tfc2JMHSl±«!liLfcttl8(c 

aaa:uT<c5*»tt*fr*>Ji±icfiittE»JiS:Hitfc«i 

30 ±i"5t*l^ E*«C*-HiBrtroBtfta*ttroi6iti4s 
-*Afc8iv\ ymfiiE««E»»tftro£Bfcft#fc* 

ESSroEfiHK^roaBt^lKfcKit-ct 5„ 
[0 0 6 0] Mlc, SdEJB 1 K&VkmcDv'-tm&Km 

i fc 2»«£i±flKJB LfcttlB»-»aa*ixfc«IES! 
2KKttB-ttALrfc, «-f52ft«ttBS^*iR$ti5 

s»Kffjiffi*Tis*fcsfcrot^«3. -en^sitfigsc 

^3/ KO±JKSlc*4 J LTfcSiSE^WE^^k'-c7) 

ftX'Zhm&z^-tz, 

so [01] *£H0£jgtt«[EftKftro$ l H*«Sr* 



(8) 



ftffl¥-6-\ 8 0 8 3 4 
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[0 2 ] *%W<d% i £ttflro£jEBt«E&K$<B* 

[0 3] #««tt«^o«B«{katJ ! ««^fvw* 

0- Cfc5„ 

[04] *36WroSSBmK»&#<ofg2flli6fl** 

[0 5] *%Hro£KttftEf^ttrag3$ttftl&*% 
-TSI^»TE0T-fe5o 

[06] *»WoSttKai2»ji«:©»4llJS0i|S:^ 

-rne»»fS0T*fc5„ 

[0 7] **MOSiEK«fB»j«»:©S5llli09Sr* 
■fgffl»rE8a0"Cfc5. 

[08] *xm(omm*%K*m*<ois6nnm&* 

-fHSB»rE0T-fo5o 

[0 9] *»W<oSflHK«IBftj««:«>IB7|lli6««:* 

1- s»«Nfi»a[a-c*>s. 

[010] &m<DmmM*tiMm»t:Vim-tZ,1tibto9 
SPWB^S0r-*)5o 
[011] tt*©*ia*«E«lH*«>*l?aW-ft'»i' 

[01] 




[04] 
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[012] t£3lE«>SeBt«Cfttt(*:ra«bff}«II^Kni-S 
2 l #B£tt£tt 

22, 41, 51, 61, 71, 81, 91 ftjStt 
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